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Ace Forward and Thanks 


Transport 2000 (Ottawa Region/Outaouais) has prepared at 
my request, this brief for the Ontario Royal Commission on the 
Northern Environment and for the Canadian Transport Commission's 
Railway Transport Committee. This was made possible by the 
generous assistance of the Royal Commission on the Northern 


Environment, who granted more than $3,000.00 for this essential 
work. 


Transport 2000 Canada wishes to thank the RCNE for their 
cooperation and assistance. 


Thanks are also due to former Minister Don Mazankowski 
for extending the service on the CN line for six months, six days 
per week, and to the CTC for deciding to hold hearings. The 
municipalities all along the line are to be congratulated for 
their interest and assistance, and the railway workers are to be 
especially mentioned for their concern for the well-being of their 
passengers. Citizens, officials, clergy, and business people who 
assisted in gathering and providing data are also warmly thanked 


for their cooperation. 


At the eleventh hour, a short submission has come from 
an unexpected quarter. Mr. Robert Rynerson, an Edmonton passenger 
transport planner, has sent a note and suggested timetable, which 
are reproduced as is, as they would seem to be the essence of good 
sense. Mr. Rynerson's work can be found appended to the submis- 


sion following the Researchers' report (section 4). 


Finally, Mr. Robert Worrell and the Caisse Populaire 
Parc de la Montagne have been essential to the progress of this 


project. Indeed "Bob" Worrell has been the soul of the Transport 


2000 Ottawa/Outaouais effort, and special recognition of this 


due. 


Harry W. Gow 
President 
Transport 2000 Canada 
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ae Introduction 


The previous report on Future Remote Rail Access 
outlines briefly the railway and institutional history leading to 
the present Winnipeg-Capreol six days weekly truncated CN line 
regional service. The problem of people living in a roadless area 
with only train service for principal access is outlined. A 
survey of their needs are outlined. The report recommends daily 
passenger service and suggests certain improvements to improve 
speed, cost effectiveness, and usage. This submission to the 
Royal Commission on the Northern Environment and to the RTC of the 
CTC will expand on the previously mentioned brief. It includes a 
more detailed account of the research with reference to the CN 
rail line in Northern Ontario and will attempt to explore areas 
for which the schedules were not primarily designed, that of the 
economic impact and marketing evaluation. Some references will be 
made from time to time to the previous brief, and for the sake of 


Simplicity be hereafter referred to as part I. 


4. Researcher's Report (W. Robert Worrell) 


Travel overview: 
approximate mileage: 7,000 miles (3 trips) 
dates involved: November 23-30 
December 3-8 


January 12-16 


November 23-24: Via Rail departure westbound 
(preliminary) 24: Township of Wickstend meeting 
25: interviews and recruitment of Research assistants 
26: Via Rail westbound 
Town Hall Sioux Lookout meeting 
27: further interviews in community 
28: briefing research assistant 
Via Rail departure eastbound 
29: meeting with "Save Our Passenger Trains Committee," 
Capreol 
302 -V'La. bound yronjOrtawa 


December 3-8: Via bound CTC hearings 
(CTCs hearings) 5: ~-S20ux +bookout 
6: Hornepayne 


7: Capreol 


January 23-24: Via westbound 
(follow up) 14: meeting Town Council, Nakina 
15: meeting Transport 2000 Winnipeg 
16: Via bound southern line, Winnipeg-Thunder Bay- 
Ottawa 


Previous to completion of part II of our study of 
Isolated Northern Ontario passenger rail, I have travelled in 
excess of 7,000 miles which represents three separate voyages. 
Approximately 1,000 miles of which were logged on the southern 
route to observe first hand the differences in marketing techniques 


illustrated by many during the hearing processes in December. 


The first of three voyages has been outlined previously 
in the) brief to the RTCrof the CTC (ret epagesul4=-16) i px Durangg thas 
field work my objective was two fold; firstly to collect schedules 
(surveys) previously distributed and secondly to obtain information 
first hand by meeting with people of the committees concerned. It 
appeared necessary to indeed collect the schedules where possible 
in order that”this process yield avlarger ands broader; result than 


by mailed schedules. 


The results of the surveys have been clearly documented 
and appended in full to this submission as have various reports and 
submissions received from other individuals and institutions during 


the process of CTC hearings. 


My meetings with the people directly involved in Ontario 
remote rail were most encouraging and included stays in Capreol, 
Hornepayne, Nakina, Sioux Lookout and Winnipeg, as well of course 
long conversations on board with patrons from all along the line 
and indeed tourists from as far away as New Zealand. It was 
interesting to note a large percentage of Via's clientele were 
familiar with the route and missed the discontinued thru service to 
Toronto eastbound and facilities such as dayniters and regular 
dining cars. Some of the comments %1though harsh perhaps might be 
warrented with the knowledge of service available in the past and 
most assuredly so, if compared to the southern rail services found 


in the "magic corridor" and elsewhere. The meetings with the 


residents of Hornepayne were demonstrative of some of the problems 
present with regard to capacity. At least two accounts were given 
involving leaving persons standing at stations due to space 
restrictions in the fall of '79 (taped interviews, Hornepayne). It 
was later discovered that even though an extra train was made 
available on Via's northern line during the Christmas season thru 
to Toronto, those patrons with destinations between Capreol and 
Toronto were in fact subjected to the 4hour inter-city bus/train 
shuttle and not allowed to remain on the vehicle to detrain in 
Parry Sound, Orillia, Barrie, ect. Food was also an issue causing 


‘ 


some dismay. 


It became apparent, where there are no Macdonalds or 
other similar fast food chain, rail passengers have difficulty 
accepting this quality of meal on a train service operated in these 
areas. Such examples of culture shock were unappetizing and left a 
bad taste, of which it seemed might distract some continued 
patronage. It also seemed unusual that a school teacher from this 
area accounted to us that no train travel by students in the area 
was evident for several years, nor had there been any group travel 
in quite some time (curling clubs, senior citizens) according to 


the train conductor's accounts. 


There was mention of snowmobilers, canoeists and grocery 
shoppers and the difficulty obtaining clear baggage tariffs for 
those individuals who used northern rail services in the past. 
Since some communities do not have facilities for obtaining 
groceries and baggage rates are unclear ("rumored" use of freight 
tariffs) some individuals utilize suitcases for their monthly 
shopping trips. Perhaps here we have received a lesson in ingenui- 
ty for the railroads to ponder. In the warm and friendly community 
of Sioux Lookout it became more possible to assess economic 


stimulus attributable to northern rail services. 


With the assistance of a business consulting firm I 
attempted to obtain a further preview of rail economic impact in 
the north. The now familiar rail trips associated with acquisation 
of ammenities for survival prisimed into several forms; shopping 
trips for hardware items, clothing, hospital services, entertainment 
and groceries for resort owners and remote settlers alike. This 
may be best understood after listening to the taped interviews. An 
outfitting store representative was able to tell us how he coun- 
cilled back packers and canoeists coming into the area and had even 
supplied those utilizing remote rail services with instruction 
sheets for using the special railroad dispatching phones on the 
line for mileage stops on their return or in case of emergency. 
Another important example of rail utilization it seems was that of 
the youngsters from remote communities who were required to attend 
classes in larger centres and who returned to be with their 
families on weekends. In Nakina we discovered similar resource 
facilities for hunting and fishing which also dependéd on rail 
service for both clientele and supplies although to a lesser extent 
in summer with a highway close by. Here as in other communities 
north of the 50th parallel severe winters restrict road mobility 
and rail services offer an alternative however unattractive the on 


board facilities. 


A broader view of remote rail service was discovered in 
Capreol where we heard of equipment failures attributing to delays 
and unpleasant journeys for rail passengers. Many delays seemed to 
be a result of bizzare operating practices requirnig authorization 
and supply of replacement locomotives or bad order vehicles to be 
obtained some distance from where the problems occured. (Toronto/ 
Winnipeg) equipment placing procedures do not allow for enroute 
breakdowns. That is to say over 940 miles of railroad it is not 
possible to replace a coach with broken down "steam" heating 


System or a locomotive that surrenders due to harsh weather. This 


might easily be remedied by simply following procedures elsewhere 
on the long distance routes. Appended to this report is additional 
schedule correlation received after completing tne Cre public 
hearing process. 


In brief summation I would like to thank the many 


residents in northern Ontario and the assistance of Via Rail Canada, 


as without them this report would not have been possible. 


R. Worrell 


% UM eamexd att 
i Se Qecist rita Gameclies 


atisuge wage we vhdde wetdes Ge. BA dder Ql 
nee + embaide EPTIRT fos tysnten. 1b one Wide fiat os 
w (com Vee ‘iH seElae Wer Geile MOGI fa 4) Tar 
. . . eee ee Le ) a ee ‘emia 
a, 8% we 4) OOS ere Canis Ser Pa 
fen : PREG CIC Ghee Geeelel’ ¢s wp) 
is 602 OL) ae Bae pa 4 i¢sec? sat. 
9 \e os- on 7: e464 @6 1> rete dee sn. ies 


>We a: ‘Se peeerii & haw Souk \ ss 
pra pemaes Waivi: ott) Ofeamse the 


- 7GSO8@ «< “ay! <> gat Srv ari 
‘ 1 eae * Pa Sree «it eiiatiag' ' 
ate “Asree : De. amy 8! Gye tei 
[Ce BeSletile: Pay A aos i ia 
Mandy .f-'an 3? Abe Suir tas *t 
F ‘ es ‘Sestay M4 fmi, re 


tis aie OAauete4d! Sy ner Giive fort enim 
» Oe) oer S50 wiidn ‘AV Cuidraead i" + 
esea? GEA Btniwr Ss aevede* Agate 1 ae 

e rare qouptende: ¢ é COCGS ot f.a' 


3. SUMMARY 


This report on Future Remote Rarl Access outlines Br We nly ie 
railway and institutional history leading to the present Winnipeg- 
Capreol six days weekly truncated CN-line regional service. The 
problem of people living in a roadless area with only train service 
for principal’ access is ‘outlined. A Survey Of their neéds is. de- 
tailed, and appropriate means of serving the needs are outlined. 
The report recommends daily passenger service and suggests certain 


improvements to improve speed, cost effectiveness, and usage. 


4. INTRODUCTION 


In response to the call on 29 January, o1 976, of (96 diecn Minic- 
Ler Of Transport, the Honourable Otto bang, PCa. Mo amethe. Rai Lwav 
Transport Committee of the Canadian Transport Commission held hear- 
ings across much of Canada on the subject of Western Transcontinent- 
al Railway Passenger Service. The hearings, did not »showever, cover 
the CN Northern Ontario line extensively, and the implementation of 
the CTC Final Plan, résulting from the hearings, had to be delayed 
for one year to allow "other means of transport" to be found, as 
area residents had objected to the reduction from daily service on 
the CN lane from Capreol to Winnibeg. wthis, was in October 1978. 
in October, 1979, the Honourable Don Mazankowski, the new Minister 
of Transport, ordered the service to be run on a Six-day per week 
basis for a further six months, effective October 28, 1979 to permit 
hearings to be held in the area affected, in order to allow the cTc 


to learn of local residents' views and needs in a detailed manner. 


Transport 2000's Ottawa region group submitted a request to 
the Ontario Royal Commission on the Northern Environment for a grant 
(of $2,900) to permit payment of minimal wages and expenses to a re- 
searcher and assistants, as well as for Drinting, for preparation 
of a brief for these hearings. This request was granted and in the 
minimum time permitted since (1 week) the research team has covered 
nearly all the miles between Capreol and Winnipeg on the principal 


and local trains involved. 


A questionnaire, in English and in French was d¥stributed in 
400 copies on trains and in settlements on the line (see Appendix I). 


Interviewers broadened the base of citizen needs with in-depth inter- 


views and with interviews on Commercial impacts of various past and 


projected service levels. 


A fuller report will afterwards be supplied to the Royal Com- 


mission and to the CTC, the Minister of Transport, VIA, and others. 


We are very pleased to come before the Railway Transport Commi t- 
tee of the Canadian Transport Commission once again, and age that 
this Brief will be of assistance to the Commissioners in their deli- 
berations. We look forward to the same fair hearing process and 
decision-making that have become the hallmark of this regulatory 
tribunal. Our only regret at this time is that the general supply 
of financial support to the CTC from Treasury Board has been more 
restricted than it might have been, and Ree this can, lead, to. tie 
Commission having more difficulty in processing all the evidence 
that is submitted at this and other +hearings. We hope the Govern-= 
ment will be more sympathetic to the people's needs for adequate, 


safe transportation, of which this committee is a principal guardian. 


Sty WHEePORy 


The Precambrian Shield area between Capreol and Winnipeg spans 
930 miles, according to Transport Minister Don Mazankowski, though 
consultation of the VIA timetable reveals that exceptionally VIA 


does not print the mileages on the timetables in question. 


This distance, nearly a ‘thousand miles, was once covered, if 


at all /uby ‘Ojibway! (indaans) in: trai ly -barehpbaris canoes. 


Beginning in the 18th Century, whites showed aneinterest in 
the Area, and until the coming of the railway, covered the area in 
the same manner as the Ojibways, albeit in large voyageur canoes. 
Even after the CPR construction era of the 1880's, the area along 
the "CN line" in question was largely unserved by mechanical trans- 
portation. The advent of the Canadian Northern Railway and of the 
somewhat parallel National Transcontinental - Grand Trunk Pacific 
Prince Rupert - Québec line in the period 1900-1910 opened the area 
up for such settlement as has occured, and provided access to the 


earlier permanent residents, Sioux , Ojibway, and Cree. 


\ 


With the formation of Canadian National Railways, the CNR 
transcontinental trains began taking a combined route, using the 
Longlac-Nakina cutoff. This led to the service pattern in effect 


to the present day, as to routing. 


As to frequency, the service has seen better days. The line 
was graced with two transcontinental passenger trains daily in the 
1950's ‘and early sixties, the Continental’ and the Super Continental. 


The former was changed to the peak-season Panorama in°1964, but this 


service was dropped in 1971. ‘The basic once-daily transcontinental 
service has’ been supplemented by two local trains, one between 
Sioux Lookout and Winnipeg (twice weekly), and one between Capreol 
and Nakina (thrice weekly). These services are also the subject of 


these hearings, as is the Hornepayne-Mamtouwadge service. 


On October 29, 1979, the daily transcontinental service over 
the line was discontinued, and replaced by a six-times a week ser- 
vice. This diminution in service, while unfortunate, is not as 
"bad" as the threatened thrice-weekly service foreseen in the CTC 


Final Plan, of October 1977. 


A series of changes in service patterns over the last two 
years have resulted in the loss of direct access to Montreal and 
Toronto. Now, in order to get to either place by rail, users have 
to transfer at Capreol to a bus for a half-hour ride to Sudbury. 
The present service now has this "inconvenience barrier" separating 
it from the continental passenger rail network (and no doubt reduc- 
ing its “saleability” to the prospective outside User) . Transport 
user's associations have had their part in all of this. Transport 
2000, for example, advocated thrice-weekly passenger service over 
this line in briefs in 1976, to the Commission. We only changed 
our opinion as to the needed frequency and through service when the 
local people protested in the early fall of 1978, against the pro- 


posed diminuition of service. 


Transport 2000 now supports the local population's desires, 


but did not consider that we would be justified in returning to the 


Commission with this changed approach without this time surveying 
the needs of local residents. This we have done, and the methods 


and results will be outlined in. this report. 


6. THE PROBLEM 


In terms of transportation gcography, the CTC’s Final Plan 
called for "coarsening" the CPR main line by concentrating the 
long-distance passenger traffic on it. (Even usually-vocal Trans-~- 
port 2000 had originally supported this move.) The concommittant 
was that the CN line was reduced to a by-way with reduced frequency 


and poor access to the outside world. 


In our follow-up report we shall detail some of the trans- 
portation geography theory about such initiatives. Suffice it to 
say that, for now, studies in the past have shown that strengthen- 
ing "main lines" between metropoli can have the effect of reinforc- 
ing their relative economic position and growth, relative to subsi- 
diary centres, and that concommittant de-emphasis on secondary 
routes will lead to stagnation and decline of secondary and lower 


level centres. 


In the instance of the "CN line", the amount of parallel road 
within a km of the track is not more than 25 km, according to our 
visual check and the Ontario official road map, from the Manitoba 


border to Capreol, a distance of 1,100 km. 


While parallel rivers, such as the Kaminstiquia, might offer 
some possibilities of substitute transportation, this would only 


apply to expert canoeists with time on their hands in summer. 


The survey team, based on personal trips and discussion with 
area residents, has drawn up a list of other means of transport in 


the area: 


x Increase the traffic flow - the Final Plan calls for two sections 
of the transcontinental to operate over the CP line during the 
‘summer months 


- snow-train 
- snowmobile (snow-cat, “Skidoo 
- snowshoes 
- cross-country skis 
- canoes 
- floatplanes (to a few communities) 
- landplanes (to a few communities) 
The last two are so expensive as to be financially inacces- 


sible to theswmajority forsmost ~rips »pandedo not provide al loweatier, 


all-days transport to all communities and stops on the line. 


The other means of transport are too slow (or even dangerous) 


to be@4pruactical: 


The problem may be stated to be one of inaccessibility for a 
small population in a remote area except by one mode, namely rail. 
The new rail travel arrangements are already restricting access into 
the area and even once a week within the area, compared to previous 
rail arrangements. One-mode Ay sia is becoming increasingly *restrict- 
ed, and it appears that prospects would be for continuing restriction 
if the Committee does not have adequate Pea aaecn on a Sufficient 


quantity and type of access needs out of, into, and acrocs tne areas: 


Transport 2000 considered it to be urgent to attempt to gain 
some idea of the volume of needs and the types of needs of residents 


and outsiders, and from that, propose a type of service. 


ee he 


7 THE STs 


Hypothesis 

The researchers hypothesized that people along the CN line 
would want to see a daily, or near-daily: level of service. The 
reasons for this were eloquently attested to in the letter of the 


Anglican Bishop of Moosonee and in the letter from the Reverend 


Fr. Tom Corston (see Appendices II and III). The reasons include the 


ability to schedule accidents to suit VIA's schedules, the impossi- 


bility of carrying out essential ministerial work, shopping, recrea- 


in- 


tional, family and other trips on a syncopated thrice-weekly schedule, 


with the layovers and hotel bills this will inevitably entail. 


The Questionnaire 


A questionnaire shown in Appendix I was designed for distribution 


for written responses, initially, and later, for use as a verbal 
interview <= schedule’. as well, once funding was assured for an 


on-the-spot survey. 


The questionnaire, printed in English on one side, French on 
the other, "asks" questions as to age, type of work, and number of 


children in family. 


It goes on to inquire as to methods of transportation used, 
@.g%) Cary train; bus; end, (other... .Use (or not) of the train is 
covered, as is frequency of usage. Desired frequency, and percep- 
tion of tarifs (Right? Too high? Too low?) are surveyed. Reasons 


for train use, and destination are also requested. 


gee 


The questionnaire, while limited in scope and toe highly 
sophisticated, was. judged by the writers to be ‘Suritwerently free of 
bias and neutrally phrased enough to get the desired information as 
"cleanly" as possible. The questionnaire was a modified version of 
one used previously in a summer (1978) survey of bus user (and non- 
user) needs and preferences in the Farm-Point-Masham-Wakefield area 
of Québec. This 1978 survey was a success in that responses and 
patterns of response indicated that users understood, and responded 


in an un-influenced way to the questionnaire. 


The questionnaire was sent to northern correspondents in the 
period November 15th,to 20th, 1979, and site visits began on Novem- 
ber 23,» 1979,.with thesresearcher and his assistants: carryang out 
questionnaire-based interviews and non-questionnaire interviews over 


the, dustrictsSiin: question.aiong the CN Tine ups to November, 30, i979. 


PE 
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Hypothesis 

The researchers hypothesized that people along the CN line 
would want to see a :daily, or near-daily: level of service. The 
reasons for this were eloquently attested to in the letter of the 
Anglican Bishop of Moosonee and in the letter from the Reverend 
Fiteos LOMMCO 7S Lon (see Appendices II and III). The reasons include the in- 
ability to schedule accidents to suit VIA's schedules, the impossi- 
bility of carrying out essential ministerial work, shopping, recrea- 
tional, family and other trips on a syncopated thrice-weekly schedule, 


with the layovers and hotel bills this will inevitably entail. 


The Questionnaire 

A questionnaire shown in Appendix I was designed for distribution 
for written responses, ,,initially,..and later, for use as a verbal 
interview <= schedule’. as well, once funding was assured for an 


on-the-spot survey. 


The questionnaire, printed in English on one side, French on 
the other, "asks" questions as to age, type of work, and number of 


children in family. 


It goes on to inquire as to methods of transportation used, 
@.g., Car, train ,.bus,¢,and “Other ie USSG nl OL nOtLmOr whey train, is 
covered, as is frequency of usage. Desired frequency, and percep- 
tion of tarifs (Right? Too high? Too low?) are surveyed. Reasons 


for train use, and destination are also requested. 


The questionnaire, while limited in scope and not highly 
sophisticated, was judged by the writers to be sufficiently free of 
bias and neutrally phrased enough to get the desired information as 
"cleanly" as possible. The questionnaire was a modified version of 
one used previously in a summer (1978) survey of bus user (and non- 
user) needs and preferences in the Farm-Point-Masham-Wakefield area 
of Québec. This 1978 survey was a success in that responses and 
patterns of response indicated that users understood, and responded 


in an un-influenced way to the questionnaire. 


The questionnaire was sent to northern correspondents in the 
period November 15th to 20th, 1979, and site visits began on Novem- 
ber 23, 19795, -with ‘the researcher and his assistants carrying out 
questionnaire-based interviews and non-questionnaire interviews over 


the districts in question along the CN line up to November 30, 1979. 


8. SURVEY PROCEDURES 


In summary, the mail distribution of surveys was followed by 
visits to the area in question by the researcher. While normally 
the precise schedule and account of such work is not included in 
this type of réport,. the researcher, s repogt on his activities 1s 
here given verbatim to illustrate the means used to gather our informa- 
tion. The researcher travelled 2,,6/.taLld Miles in the Course of 


eight days. 


Report of R. Worrell, Researcher 


Stage One: November 1, 1979 (16 hours) 
Work was initiated November 1, 1979 on adapting a 


(survey) schedule to be Star pubed in northern Ontario 
to aid in gathering information on the users of the train 
services between Capreol and Winnipeg. 
Stage Two: November 15, 1979 (16 hours) 
Letters were drafted and sent with copies of survey to 
be collected or returned by mail to us by November 27, 1979. 
To: Reeve of Hornepayne, R. MacLellan 
MaVOx 401 yoLOUxX LOOKOUL, Us b. Paley 
Chairman, Capreol Committee, "Save Our Passenger 
Trains“ ;GNevEsserawcett 
President, Transport 2000 Manitoba, D. Osborne 
National Indian Brotherhood, A. Goodleaf 
C.B.R.TsGsWetLocaly 340, Mrahtynes 
Stage Three: November 20; (21) 23 «(8 hours) 
Follow-up phone calls to above regarding receipt of 


same and advice on how to use material if they so 


desired and “our “réqGi pehenks Tregaraing Bias taweri al . 
As well “arrangements” to meee where sess rareS herr 
representatives in tneir Locals on arervar. 


Stade Four: . Visits to Communities 


November. 23,519.79) = Depart Ob vawa Jat 2 oO om. 

on’ Train NO. lL bound tor (GE) suscronmoucous y. eo "com 
nect with Vis charter (ONR Bue) ee 2055 55.0, wiico 
took me “to (EN) station Capreol; arriving cere 2. —: 29 
p.m. where I boarded immediately Train No. 7, bound 
for Hornepayne. Arrival in Hornepayne November 24, 
1979 at S325 aim. on timegwi th. no solece: tore. (weaton 
out CTC commissioners)’ “After aiscovering no tax 
was available until 8 asm. and wthe,only Hotel in fown 
Was Not generally open forjbucine ceat sera inore iva 
times; I flagged a local résadent=and*gotra Tutesto 
the motel closest to the highway, expecting my check- 
in probléms. to be solved this. =AGterlocatimdg-the 
ownersby .phone, I .was checked in around §6:30 a.m. 


My researching day began a little late, at approxi- 
tate by aib: 00fdem; swith adcall stobenesCleukyadpinaistra- 
tor, Mr. Bernie Brouillard, who chauffered me to the 
Town Hallé? Powastaifonded, theindcompketetefiice Laci- 
lities (photo copier, phones, council chambers) and 
after having ‘set up my base operational facilities, 

I was treated to breakfast where I briefed Mr. Brouil- 
lard on my time and expectations during the brief 
stay in Hornepayne. 


At 1:00 p.m. again with the volunteer assistance of 
Mr. Brouillard, we contacted and attempted arrangements 
for interviews with as many members of the community as 
a twenty-four hour operation would allow. This result- 
ed in the taped interviews with the three gentlemen from 
Hornepayne who represented the large rail employee popu- 
lus in this area. Additional volunteer help was afford- 
ed by these gentlemen in distribution of the surveys Ge) 
the community. 


As my intention had been to proceed by train to Nakina 
the morning of the 25th, where I was to recruit an addi- 
tional researcher. Due. to unforeseen: circumstances 
(entertaining by local officials until 11:30 p.m.), I 
missed the departure on the 25th and lost 24 hours from 
a very tight schedule which necessitated recruitment be 
from Hornepayne. 


November 125) 1979. — After breakfast, I again contacted 

Mr. Brouillard to gain assistance in locating an addi- 

tional helper to conduct oral interviews and distribute 
and collect surveys for three days on Trains 676/675 


between Nakina and Capreol. After contacting 


- 15 = 


fifteen local residents, I.was able “to interview two 
residents for this position. Because of the familiarity 
with the service and a certain perceptive ability, I 
decided on a student from Hornepayne, Mr. Cyril 
Beaurepaire. With my guidance, he established an inter- 
view hypothesis. He departed on Train 676 at 12:00 (noon) 
On November 28. He returned on Train 675 November 29 
departing Capreol at 9:00 a.m. and arrived in Hornepayne 
at 5:30 p.m. The results, of his efforts were deposited 
in an envelope addressed to myself to be picked up at 
the baggage room in the Capreol station which I would 
retrieve before my return to Ottawa on November 30. 


NOVemDere 265-0979 —= @*deparced Hornepayne at 5:35 a.m; 
en route to Sioux Lookout in a sleeper on Train 7. The 
daytime hours were spent interviewing VIA and CN staff 
on the train and distributing and conducting surveys. 
Arrival in Sioux Lookout at 2:15 p.m. was ten minutes 
late. Upon arriving, I contacted Mayor John Parry to 
arrange a meeting and a recommendation regarding hotel 
accommodations. The Mayor was most helpful in arranging 
for resources appropriate to my requirements - office 
and local people in the community who might have a broad 
overview of the user needs for rail services. My first 
visit was to the Sioux Lookout Indian Frienaship Centre 
to brief this organization on the efforts of Transport 
2000.The remainder of Mr. Worrell's report will be in 
point form to conserve space and time. 


November 27, 1979 
A.M. - shopping for tapes and film, banking 


P.M. - interviews with an outfitting company representa- 
tive, children's aid supervisor and WAWATA NEWS 
(Northern Native News Service) 


November 28, 1979 


A.M. - photographing Sioux Lookout, station facilities, 


Train. 3 
- reviewing material relating to flag stop procedures 


P.M. - recruiting and briefing business consultant to 
perform interviews illustrating social and economic 
impact of rail passenger service in Sioux Lookout 

- departed on Train 8 at 3:30 p.m: 
- interview in bar with Armed Forces personnel 
(on tape) 
- interview in Cafe Bar Lounge over supper with 
tourist from New Zealand (on tape) 
- distribution and collection of surveys with 
assistance of train conductor 


No 


vember 29, 1979 


or. 


arxival-inuCapreol jated 0n20 Li tteenaugiaeces late 
met by representatives of the Capreol "Save Our 
Passenger Trains" Committee 

chéckssinko hotel 

tour of Capreol/Sudbury area to see community 
facilities 


meeting with "Save Our Passenger Train” Committee 
INloMey cial (Om tape) 


mbers 3070919779 


Bs 


return to Ottawa On train 2 


» 7 
oles LSuRVeY 


Taree hundred copies of the questionnaire were sent ahead of 
our researcher, and given to community residents and train users 
along the line. While the latter respondants could bias the sur- 
vey,;-under the circumstances, for most along this .ine,” tremcrasy 
is the only means of transport for east-west travel. 


Sometimes it is the only means of travel. 


~ 


An analagous situation would be a travel survey emphasizing 
walking in a mountain village with only footpaths for access. 
Researchers would normally visit people at home and on the foot- 


paths to find out about travel habits and needs. 


The rest of the questionnaires’ were taken with the researcher, 
and given out in some cases, and administered by himself directly 
in other cases. Generally, respondants filled in the forms for 
themselves and were assisted only if having difficulty understand- 


ing or reading them. 


Return of 114 responses out of 400 questionnaires is consider- 


ed a high response rate (greater than 25 %) in surveys of this sort. 


*One hundred (100). 


a) 


b) 


Summary results of our survey are set out in tables below. 


Comments generally follow. 


TABLE 


To get to outside centres, how do you travel? 


MODE 


Car 
Bus 
Pr aan 
Air 
Ski 
TORATS 


Note: 


Total exceeds number of returned questionnaires, 


NUMBER 


67 
Zu 
98 
8 
u 


LoS 


adue 


to some respondants indicating use of more than one 


mode. 


The responses to this question reveal the dependance of area 


residents on the railway pa 
dominant mode, without ques 
equal raat an-this tcatny. 


dependant on the train (hen 


To get to outside centres, how do you travel? 


breakdown) 
MODE 


Train 

Car/Train 

Car 
Car/Bus/Train 
Car/Bus/Train/P 
Bus/Train 
Car/Train/Plane 
Car/Bus 
Car/Plane 

Bus 

Bus/Plane 
Bus/Train/Plane 
Plane 
Train/Plane 


TOTAL 


ssenger service. 
ELON 
On the other hand, 


ce vulnerable). 


lane 


4 
(oe 


The railway is the 


Even the automobile does not 


the users must be 


(Inter-modal 


SP COCCOKPHENWAR 
OWNWDUUUYUHDUWWw 


bh 
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TABIEE 2 


Did you know about the CN (VIA) passenger train. to, CapreoL 
and Winnipeg? 


NUMBER S 
Yes 105 O25.0 
Wo ls 4.4 
No response 4 3% 
TOTAL 114 100 


The ninety-six (96) per cent respondants knowing of the 
railway, would be considered high in the South. For example, 


Mr ewPdierre L. ChaYron; awriting in Sécurité Transports) No.2, 


hiver 1979, “For many miesecous trains belong to the folklore 
of things BE the past, e..0on thei pretext that they don >t use 
them to get around..." . Phe» same could bewsaid of most civil 
servants in the Federal Ministry of Transport in Ottawa, from 


our observations. 


This survey question reveals a high degree of awareness of 
the train, even allowing for a few "yesses" from people who 
wouldn't perhaps want to appear ignorant as the next guestion will 


validate this high degree of awareness. 


In other words, use rates below will provide a clue as to 


why people are so aware of this service. 


TABLE 3 
Do you use the train? 
NUMBER % 
Yes 107 92.9 
No a Gnd. 


TOTAL 114 100 


b) DO you use the train? 


o? 


NO. OF “TIMES 


lL per year Je 
2 per year daO 
+ per Year Ras 
4 per year ge 
5 per year 4.4 
Sepeu year cee el 
7 per year Hts! 
Sue L aed 325 
10 per year 0.9 
La. per - year Og 
Lb. per nonce BS. 52 
2 per month 8) 
3 per month 2-6 
4 per month ei0) 
6 per month Biel) 
8 per month jbo SKS) 
9 per month Ue 
10 per month lean 
16 per month eg 
20 per month NE Ee] 
Yes, but frequency unstated 2. A 
Don 't.use: train Go 
TOTAL 0 OEss 


An examination of the above responses indicates that the most 
frequent responses are for "twice a month" (14.0%), and "once a 


month" (13.2%), as well as “ves — but frequency unstated (12.4%). 


If placed on a graph, train usage rates would be seen to 


work out to a normal curve, with the mode at "twice a month". 


These use rates are higher than those for other classes of 
the general Canadian population, if Statistics Canada information 


is any guide. 


a) 


TABLE 4 


Is a six day-a-week service often cnough? 


Yes (Respondants were regular travellers, 
one trip or more per month) 
Yes (Respondants were other travellers, 
less than one trip per month) 
Yes (Respondants' travelling frequencies unknown) 
No (Respondants were regular travellers, 
one trip or more per month) 
No (Respondants were other travellers, 
less than one trip per month) 
No (Respondants' travelling frequencies unknown) 
No response (Respondants had no comment) 


TOTAL 


TABLE 5 


Would three days a week be often enough? 
Tess < 


Yes (Respondants were regular travellers, 
one trip or more per month) 

Yes (Respondants were other travellers, 
less than one trip per month) 


No (Respondants were regular travellers, 
one trip or more per month) 
No (Respondants were other travellers, 


less than one trip per month) 
No response (Respondants had no comment) 


TOTAL 


b) Would you prefer once a week? 


YES (Respondants were regular passengers) 
YES (Respondants were other passengers) 
NO (Respondants were regular passengers) 
NO (Respondants were other travellers) 


NO RESPONSE (Respondants had no comment) 


TOTAL ’ 


V6. a/. 


4.4 
8.8 
100 


c) Would you, prefer twice, 2a week? 2 


YES (Respondants were regular passengers) Uo 
YES (Respondants were other travellers) 0 
NO (Respondants were regular travellers) 26.5 
NO (Respondants were other travellers) Le] 
NO RESPONSE (Respondants had no comment) 46.9 

TOTAL 100.0 


An attempt has been made to clarify the type of user answering 
the various frequency of use questions. For Our ‘purpceses, it is 
significant to note that 47.4% of the people surveyed said that 
6 times per week serving was “not often enough”™> Controlling for 
those who gave no response (8.8%), these "NO's" constitute more 


than half the responses. 


Those most opposed to six-day per week (only) service, and 
implicitly wanting daily service were those making one trip or 
more per month, who constituted 26.3% of all responses on the "NO" 


side, as opposed to 19.3% on the "YES" side. 


While not absolutely overwhelming, this tendancy confirms the 
contention of the Bishop of Moosonee, and of one of his clergy, 
Rev. Fr. Tom Corston, that the one-day of "No Train" per week is 
a menace to some people's personal and work patterns, such as the 


clergy's. 


TABLE 6 

Are the fares right? % 
YES (Respondants were regular travellers) ADie2 
YES (Respondants were other travellers) 24.8 
TOO HIGH (Respondants were regular travellers) a: 46 
TOO HIGH (Respondants were other travellers) dae i 
TOO LOW (Respondants were regular travellers) 0 
TOO LOW (Respondants were other travellers) 0 
NO RESPONSE (Respondants had no comment) 27.4 

TOTAL ; RMON a 


This set of responses was something of a surprise to the 
researchers, who had expected more resistance to current minimum 
fares. Our question was, however, not understood by many res- 
pondants (No Response 27.4%) and the question had to be verbally 
explained to many persons who weren't aware of the "VIA minima" 


($4 and $8 return): 


TABLE 7 

a) Is a $4 minimum fare too high? % 
YES (Respondants were regular travellers) 10.35 

YES (Respondants were other travellers) 2.6 

NO (Respondants were regular travellers) 29.8 

NO (Respondants were other travellers) PA a 

NO RESPONSE (Respondants had no comment) 28.9 
TOTAL 99.9 

b) Is a $8 minimum return fare too high? % 
YES (Respondants were regular travellers) LS 
YES (Respondants were other travellers 2637 
NO (Respondants were regular travellers ) 25 et 
NO (Respondants were other travellers) 24.8 
NO RESPONSE (Respondants had no comment) 33.6 


TOTAL 100.4 


Some potential users may well be staying at home in their tiny 
settlements because of these fares, and hence missed by our survey 


which was carried out on board and, mostly, in larger settlements. 


It is significant that the above VIA fares do not now apply 
to the Mont-Laurier, the Havelock, and the E&N services, due to 
the desire to maximize carryings and hence revenue, in at least 


the Mont-Laurier and E&N cases. 


The Railway Transport Committee has suggested for the Prince 
Albert-Saskatoon-Regina service and for the Dominion Atlantic Rail- 


way service that the minimum fares be reconsidered. 


We would ask the R.T.C. to make the same request of VIA in the 
present case. We would also ask VIA to forget these minimum fares 


here especially, and indeed, all across Canada. 


TABLE 8 
a) Ages of respondants Oras 9 6 Ons 
PAG dts PAS) Sy 0 vege 
SOs £39 2254 
40 - 49 W122 
50: =659 ERR2 
60 Plus 6 
Unknown Ce 


*Discrepancy due to rounding. 


TABLE 8 (Cont'da.) 


b) Why do you use the train? O° -"19 years of age 
Work 26 stil 
Shopping dh geet 
Visit, GoOCctor 6.7 
Visit hospital | oP | 
Vasat scelatave Ze 
Recreation 2050 
Other ere! 
LOGO Se 


20 - 29 years of age 


Work 20.8 % 
Shopping ils as 
Viewt. doctor : 1370 
Visit hospital ae 
Visit relative 23.4 
Recreation eG ae 
Other 0 
100.1 3% 


30 - 39 years of age 


Work ie goa SARE 
Shopping sho eats 
Visit doctor v4 bers 
Visit hospital abel hept) 
Visit relative Pg Saegee 
Recreation 16.9 
Other 220 


100-87 °.$ 


TELE Siena) 


Why do you use the train? 40 - 49 years of age 
Work ro” 
Shopping MO 
Visit decvor Oes4 
Visit hospital yee) 
Visit relative 2 Sta), 
Recreation 18.4 
Other ire) 
BROCK OE 


50m SOF Vears Olvage 


Work Imo, & 
Shopping Oe? 
ViSLtsaoOCtOT ; LO 
Visit hospital lS 
Visit relative Nene 
Recreation 1235 
Other Es] 
LOO: Ores 


60 plus (years of age) 


Work 0 % 
Shopping 853 
Visi  Goc tor 20.2.8 
Visit hospital Gey 
Visit relative 20.8 
Recreation 2.05.8 
Other 255 
99..9.°% 


According? to the “orficial, line” strom thes M.O.T.ucavid serv— 
ants, resistance to train service reductions comes mainly from "train 


buffs" and from nostalgic persons who travel by automobile. 


The relative youth of ‘the ters6ns surveyed, nearly alli of 
whom are train users, and the purposes of trips should help refute 
this. Work, Visits to relatives’ recreation and Shopping were the 


most frequent motives for train travel. 


Below, we give some numbers of trip purposes for some age 
groups. ‘There does not seem to be enormous variation by age, except 
that those over 60 were not making work trips, and. made less,shopping 


trips than other agea groups. 


Medical purpose (doctor and hospital) trips are often men- 


tioned. 
TABLE 9 

a) Where is your destination? 
FROM HORNEPAYNE TO: Number Per Cent 
Toronto 26 aes 
Capreol 18 29.0 
Felix 4 6.4 
Winnipeg 3 4.8 
La Forest 2 De 
North Bay 2 33.2 
Shekak 2 Shed 
Foleyet 1 L7G 
Montreal L 129 
Nakina nt a6 
Shawmer B 26 
Sudbury ui Le 6 

TOTAL 62 99:57 


TABLE 9 (Cont'd. ) 
‘ 
b) Where is your destination? 

FROM SIOUX LOOKOUT. TO: Number Per Cent. 
Winnipeg ay Bidets 
Capreol 4 Lee) 
Toronto 4 Recher 
Armstrong zZ yon 
Sudbury Z Ones, 
Foleyet 1 yi: 

TOTAL 30 100.0 


For the above origin and destination tables, we broke out 
the data for those travelling from Sioux Lookout and for those 


travelling from Hornepayne. 


The two communities in question are intermediate between 
Capreol and Winnipeg, but Sioux Lookout is nearer the western 


end of the line, and Hornepayne, further east. 


While between the two, there may be a travel watershed, a 
number of travellers, it can be*seen, are headed for  TOrentd or 
intermediate points from Sioux Lookout. A break in the middle 


of this service would render it useless for these people. 


The number of people going to Toronto becomes dominant 
"from Hornepayne" (and this leads us to suggest that the bus 
"connection" at Capreol-Sudbury is a useless barrier to free, 
convenient movement, and may depress passenger train usage, and 


hence economic hopes for this service. 
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COUNTS FROM RESPONDANTS : 


"I've heard that conéuctors have had trouble with CN employces that have to 
rice the train often. However, I don't kelicve that they should he so dis~ 
respectful and miserable towards nice guys like myself, I've met avlot of 
recular passengers that feel the same way shout most conductors, and I think 
it would be a very good idea to conduct a survey of how passengers feel 
about conductors that they've talked to." 

- Apprentice Lineman 


"r could drive to Sudbury or North Bay for the sare price as the present train 
fare and still have the convenience of the car after arrival,“ 
- Student 


"With the coming up of not enough energy, it should be the way to travel in 
the future." . 
- CN Employee 


"Considering the lack of transportation in the north they should improve 
services as in passenger trains instead of dismantling services..." 
- Trainman 


"Tt is important to have a train everyday for people in other small places 
on the line. It may mean their lives - to have a train running everyday." 
- Counsellor 


"The present 'service' is very inadequate for our community and others along 
the line. If the service was improved - encouraging people by providing 
good service - perhaps more people would utilize ices 

- Secretary 


"CN passenger service is the only viable public transportation for a very 
large portion of this and neighbouring communities. The 'temporary' schedule 
is not only unsatisfactory but also is discouraging use of the so called 


service, therefore not giving a true picture of the need or desire to make 
use of the rail passage..." 


- Social Worker 


"Since VIA took over the service has been the absolute pits." 
- Secretary 


"T feel that as we are 40 miles from the Trans Canada we could be classified 
as a semi-isolated community. Many people in this area do not have cars 

and rely solely on rail service, therefore service should be increased rather 
than decreased. Also service to Thunder Bay should be a major concern as 


well." 
- Welfare Administrator 


"In my position with Children's Aid, many clients I know use the train as their 
sole means of transportation to Sioux Lookout (hospital, shopping, visiting, 
etc). Cutting VIA service to less chan 6 or 7 times per week would be a 
grave injustice to these communities and would make it very difficult for 
social service agencies dealing with clients in inagcessible places." 

- Social Worker 


=~ 260 9— 


"would happily travel by train if service were improved. Eed=cen; a Tnekexrs 
and bar attendants main reason for hesitating to use service." 

— ACCOUMa ame 
"Appreciate senior citizen rate. Can adjust to reasonable timetables. Stewards 


lack polish." 
- Senior Citizen 


"This train is the only available means of transport for some people who do 

not have other means of transportation, and in northern Ontario should be 

kept on their benefit and also my own whether I own a car, airplane Ge evn, W 
- Brakeman 


"Son attends Waterloo University. .If.the train is discontinued it will mean that 
the people will have to move closer to civilization. The train should he 
reinstated running straight to Toronto and Montreal separating as before at 
Capreol. The last trip on November 9, 1979 made by us was total disaster. 
Winnipeg train late. Missed connections at Sudbury. Bussed by Greyhound 
to Toronto in crowded bus. Missed connection in Toronto. Last bus and 
train gone, so missing all appointments made prior to departure. The services 
offered VIA I consider are an insult to the citizens of the north." 

- Car Salesman 


"During the winter months the train is the only way out during severe conditions. 
With a large family and gas priced so high it is again the only feasible way 
out se 

- Locomotive Engineer 


"You know for a fact it can't be worse. People right now feel the service is 
a deliberate act to discourage the passenger train. Unfortunately VIA has 
done nothing for us up in the north." 

- Clerk 


"I myself depend on this train to get me to Barrie. The way it is now is 
almost impossible for connections. It is very, very disappointing. VIA 
should never of took it over." 

; - Secretary 


"Double booking as you do has stung me on my last two trips to Toronto. On 

my last trip to Toronto, 12 people, myself and my wife included, were forced 
to sit in the lounge and bar car from Hornepayne to Foleyet before coach 
seats were available. Clean up your act." 


"When you have a young family train service is essential to get to medical 
services." 
- Clerk 


"VIA Rail is purely outdated. Equipment is not reliable or comfortable. 
Schedules are too slow, prices too high. It is the worst method of transporta- 
tion in the world." 

- Transportation Employee 


Surunary Of Responses 

The i114 peopl responding appeared to be normally 
distributed over the adult age curve. 74 (64.9%) were men, 
and 36° (31.6%) ‘were women. Four 2(3.52) drclnot stare their 
Sex’. Be ane KR Gave wat orvey Of »CoOse.,.ep— 
lying thought six days per week service was not Surlricient. 
Opinions on fates are harder to read, because people did 
not always understand the q uestion. 

A majority were train users. They use the train for 
essential life functions, such as work, shopping, and 
medical visits. People travel towards both Winnipeg and 
Torontovd rom Sioux Lookout, ana, to Toronto, from Hornepayne:. 
Needs Analysis _ 

The train would appear to fiil, among others, the 
same needs as a local bus or train service in the South. In 
southern centres, officials will often try to reduce such 
services. The more numerous residents in those areas often 
have more luck in making themselves heard than do the dis- 
persed Northerners. If, however, the numbers of the residents 
are smaller, iti does not follow that their needs are any 
less pressing, or that the frequency of occurrence of these 
needs, is any less. 

The persons we have surveyed have rejected the thrice- 
weekly service proposal. They also reject the six-day per 
week service proposal, though with a little less force, yet 
no less logic. Daily service would appear to be the only 


pattern that will meet the most acute needs fully. Accidents, 


chilbirth, and illness respect no schedule. Can doctors, 


clergy, linemen, and police serve their clients full-time 
on a part time train schedule? They have told us- the 


answer is "No". 
11. EUTURE REMOTE RAIL ACCESS _ 


it FreQUeTCY 
Seven days per week. 
2. Access and accommodation 
Through Winnipeg - Toronto service. Comfortablv, full- 
service accommodations. Perhaps faster, Carcainly On tame . 
3. Schedules 
| .Two proposed schedules are submitted, 
OPTION i ~ more «economical, ess: "regular: 
OPTION II - More regular, easier to memorise. 
DAILY Toronto. through, run. 
Complements timing of Canedwan Ons joint line. 


We prefer and commend OPTION II. 


PROPOSED SCHEDULES 
WEOR, NORTHERN ONTARIO: SERVICES’ 


OPTION I 
A B —— NOTES -S B A A 
TRI- QUAD- QUAD- TRI- TRI- 
WEEKLY WEEKLY) DA X=2 FREQUENCY -> WEEKLY WEEKLY. ~ WEEKLY 
2359 Dp TORONTO Ar 0730 
0730 Ar CAPREOL Ppeee2330 
0750 0750 Dp CAPREOL arly 2500 2300 
PS20 2520 HORNEPAYNE 30 L530 
L355 1Sexo NAKINA L215 P2r5 
2145 2145 _ ARMSTRONG 0910 0910 2310 
0210 STOUX LOOKOUT 0350 2010 
0730 Ar WINNIPEG Dp = 2200 0900 
Or TION Ta 
A B a NOTES + B A 
TRI- TRI- 
WEEKLY DAILY <—— FREQUENCY - DAILY WEEKLY 
2359 Dp TORONTO ar 0730 
0730 Ar CAPREOL DP 233.0 
0750 DP CAPREOL Aas O 
1520 HORNEPAYNE L530 
1855 NAKINA 2d 5 
2145 ARMSTRONG 0910 
0730 0210 SIOUX LOOKOUT 0350 2230 
1320 0730 Ar WINNIPEG pp 2200 jie RRO) 


Local service providing baggage and coach service. Light 
refreshments on board or stops at stations of suitable 
duration for passengers to procure refreshments 


Full service train providing baggage, coach, sleeping car 
and meal (sit down diner style) service. 


3. Schedules (continued) _ 
Less satisfactory adaptation of OPTION II would provide 
daily connection with Canadian at Sudbury, thence on 


from Capreol,faster than at present. 


4. Bus “connection" 


The very disruptive bus shuttle should disappear. 
Direct through Toronto service should be returned to. 
"Dis-connection"™ by bus discourages patrons, CGepresses 
loadings. 

5. Equipment 
Replace ex-CN equipment with ex-CP stainless steel cars. 
Advantages: Disk brakes, faster deceleration. Lighter. 
Skyline dome will provide meals,views, lounge space. 
Sleeper, coach equipment from same pool, refurbished. 
Refurbished Park car would provide accommodation, lounge 
,views for first chass passengers. 
Equipment must be wired for OR heating. 
Borrowed electric HEP equip. anole be tested in winter 
on this Tine (source: “Antrak,."Tempo, or GO ‘Transit:5 
New order of electric HEP equipment should be locally 
made at Thunder Bay. See text and illustrations of 


proposed equipment an following 1976 Policy Statement 


by Tansport 2000, pp. 19 & 21. 
6. Marketing. 

Line must be promoted in region and beyond. Examples- 
Agawa Canyon Yun, Polar Bear Express, P tit Train du Nord, BCR: 
Special fares, charter groups, school trips to be solicited, 


by VIA with help from Province, regional development bodies. 


&. (continued) 

Minaki Lodge and other resorts must be promoted - 
destination resorts are coming back into vogue. Ski trails, 
ski-do trails, snowshoeing, trapping, fishing, camping, 
swimming and canoeing must be developed further and pro- 


moted. 


7. Consultative Committee 

Reve soca ar ives Cf Ci TC. armuna ci palities, <aicin vous , 
Indian bands, Transport 2000, and others should meet 
frequently to assist VIA. 

Precedent:- D.A.R. and Prince Albert - Regina services. 
8. Minimum (?) fares? 

Present "minima" discriminate agains short-haul 
users. Is a tax on those who have no other travel means. 
Should be replaced by new one-dollar minimum. 

Precedent: C.T.C. has Vaready advised against $4 - 
$8 "minima", in .D.A.R. case, PA- Regina.,case. 

9. Stations 

Shelters must be heated, lighted, at all regular 
and flag stops. Main stations should be staffed and kept 
open. CN wants to abandon many Ontariorstations. Perhaps 
Mr. Bob Bandeen would like to try waiting 5 hours for a 
lateTrain in the open in 40 below weather. 

10. Supervision 
| C.T.C. should regularly inspect safety and service 
quality, hand out complaint forms to passengers. Users 


musti léarneto complains “wkite*CirTsCc, “MeP es) T2000% 


qed 


net 


Hs _tcontinued): 

VIA passenger service representatives (PSAs) should 
be assigned to train f0r Security and socral anima ba Ons Vb 
may refuse for cost: reasons. Province should then appoint 
representatives. 

Lack of supervision of :safety, passenger Gepmrtment, 
employee performance, and railway co-operation may lead to 


a "social MISSISSAUGA” on this run. M@mtreat@astrarmayay. 


12. EXPERIMENTAL PERIOD 


Following the setting-up of a consultative committee, under 
cTC-VIA patronage, a period of one year, with new pricing, service 
levels, ana TOLOnto connections (not "bus-ted" a@is-connections), a 
period of one year's experimentation should be formally mandated. 
Results of this period would be carefully monitored, and analyzed 
with relation to the amount of effort’ put*into the service by VIA 
and the Railways. At the end of the period, formal reports would 


be made to the CTC by VIA, the consultative committee, and others 


at an open hearing. 


During the experimental period, an electrically-heated train 
should be tried out during the coldest part Otaewintereseceaches: and 
other cars of this sort would be available from Southern Ontario 


(a sleepes might be borrowed from Amtrak). 


13. CONCLUSION 


A Precursor: Alfred, Ontario 

As long as small communities are along a "main line" of 
communication provided local stopping is permitted, whether on 
rail or road, a level of accessibility and prosperity may be 


assured. 


When this service is concentrated on another line, the 
small communities on the disfavoured line are naturally 
affected negatively. 

One of the authours carried out a study at Alfred, Ontario, 
after the Trans-Canada Highway traffic was transferred from 
Highway 17 to Highway 417, bypassing the village of Alfred, pop. 
1,200. This place had lived partly from the income from 
selling services, food, and gas to travellers. Whe™the traffic 
was diverted, business volume at Alfred dropped by a proportion 
of 10 per cent to 90 per cent, depending on business type and 
location. Several restaurants and gas stations, bankrupted, 
closea@. 

A concentrated politacal campaign won essential highway 
junction signing changes, and with concentrated advertising and 
a media campaign, enough traffic was won to save the surviving 


businesses. 


Interpretation: 
As at Alfred, so in the North. The prosperity of many 


towns along the CN line has depended not just on rail employ- 
ment, but on outside railborne visitors. When hundreds of 


people daily spend an hour in a village, the cash registers 


a” Ce 


Li bierather faster 

The present winnipeg to Capreol service PUTS, Che GN fine 
communities on a sideline. Employment and prosperity will 
decline. Accessibility is reduced. Some people will be forced to 
move. The example of Brent, cpneemieh dee key service personnel 
when the Super Continental was moved off the line may serve 
aS a warning. The postmistress left on the veryedaesttirain’ 
saying "No Super C? No postmistress!" 

In the case of many people living on the. ine ftepe 
alternative to a cabin in the woods andva sbife sin the great 
outdoors would be atenement in Toronto or Winnipeg. The 
woods of Northern Manitoba are emptying into the slums of 
the cities... Does» this: have to be HepeGatedt inerthirss ar car 

The bottom line here is human, sirs. Please, forget 
Treasury Board strictures and MOT pressures, and do think, as 


we are confident you will, of the humans living along the line. 
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DOCUMENTATION; 1%. 


Our researcher, Mr. Worrell, has travelled intensively 
and spoken with many people living along the line. Space 
did not permit a detailed Beeoun Of “this, “nor ata tame, but. 
he will be available for cross-examination. 

We are providing, as an integral part of this document, 
a tapesesipt of parts of several interviews. Social and 
economic needs are documented therein. We ask your patience 
in listening to these excerpts. 
Print 

We are providing, in an appendix, some documentation, 
including briefs by other interested parties. We agree with 
almost all the observations therein, and would ask that these 
letters and briefs be included in the record of the hearings. 
Policy Statement 

A 1976 Policy Statement by Transport 2000 is appended. 
NOTE: The discrimination against the rail mode, and ae finan- 
cial scrutiny so intense, that all passenger rail services 
in Canada operate at a disadvantage vis-a-vis the bureaucracy's 
one-sided accounting methods. The poor average financial 

of remote rail services 

returns/(as opposed to their sterling social benefits) so 
drag down the average results of rail passenger services, 
that we beleive that they should be subsidized and accounted 
for completely separately from other rail services, and given 


enriched funding from taxes on gasoline and other petroleum 
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productse weGriteria of social service, ret eens and econe- 
mic contributions to the aréas ‘served should be applied, and 
not theinow-discrediiad Giser-=pey” jiuegry.. Treasurys policy 
ofehagher fares fer less Service should not prevail. 

This separation of remote rail budgeting from other 
passenger rail budgets ..uld releive the total network of 
lower financial performances averages, amd would faciditate 


the granting) ofva Tew,ihighex level sor support for “bhe 


essential remote services. 
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SIUDY CN CN LINE PRSSEMIAR S=2VICE 


Oe 9 Age Type of Work _ pd. ore as. 
Workplace : Nonser Of Culdren at ham 


To get to outside centres, how do you tr:vel? 


Bus age Other (Name) as oro een: pee ee nS 
Train. { } 

Did you know about the CN (VIA) passenger train to Caprcol and Winnipeg? 
Yes ( ) No iret) 

Do you use the train? 

Yes ie amonth ( ) 

No ( ) ee ayear  ( ) Where to go? ae 


Is a 6 day-a-week service often enough? Yes ( ) No ( ) 


a) Would three days a week be often enough? Yes ( ) jefe. 4] 
b) Would you prefer once a week? Yes. ( ) Noe (9) 
twice a week? Yes ( ) No ( ) 
Why? 
Are the fares right? ( ) Too High? ( ) Too Low? §( ) 


Is a $4 minimm fare too high? Yes ( ) No ( ) 
Why? 

Is a minimm $8 return fare too high? Yes ( ) No ( ) 
Why? 


Why do you use the train (if you do)? 

( ) Work ( ) Visit relative 
( ) Shopping ( ) Recreation 

( ) Visit doctor ( ) Other 

( ) Visit hospital ( ) What? 


Qn your trips on this train, where is your destination: 
Toronto ( ) ##Capreol ( ) Sudbury ( ) ~~ Winnipeg ( ) 
Other ( ) Name of place 

Your other comments: 
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ly imowledze of this arca dates fvem 1944, wren I served the /nglicen 

Church in the Gersidton district. For the past 17 years es Bistiop of ihe Diocese, 
of Mocsonee (in which weny of the places effected, exe situated), I am cherged 
with the cvezsignt of the :e0. le "on the line”, (At least once a ycar, I.visit 
these small iseclated conmunities and soiow, both tne *pecplé ena their prehlecs as 
they live on the cteel edge of Canadian life. (a 

I alco am much aware of their dependence on train service. Its affects 
many facets of their life.- The passenger rerwvice presents beth a way out ind a way 
in to dsolation, Yet it is more than a method of transportation. .. it is a symbol 
and a touchstone with something other than a tiny comnmnity. It is the idea, és well 
as the fact, that mékee living tolerable. If the service discontinues on a Gaily 
taeis, it isn't just the atk of transportation but the destruction of the icea that 
will be a gre..t blow to their living. . | 

It will affect the education procedure of their families. Cncee childten 

have yrogressed beyond the level of the local one room scnool, ti.ey mst go to one 
of the larger eentree for their education. It is invaluable to both the students 


and rerents (from both a social and economic point of view) that they be able to 


spend their weckends at home, The propesed chrnge will euccessfully block this 


vital link, 


ir A. oe 5 
oe 
Vt. tage hie Bea Soy CRs el wee v ee a ‘ 
‘ 
ecfuliuy poesia TliGgers 3 eaciaent chuwtis £7 eel Baer ieee ae ey Sola 
43.9 Gootor Ara HeSpital of Dsir caotce, 
it ie aleo' trove, as far As we BYe Ceci, eae © eae ay < 
cer quind et pation talt beret pecples @ .y nationivise cars Sit Owier pelts oem 4 
ag weld, Al}°Of us perform a tceveliing mini eity ace, at et esti aot 
betones: Virtually Seressitie. Trds (ns etry Sey corer. eG ey Gerert: Megat he 
srevides the fecal peint of religious expression twit is often tieiuniy soc 
‘sand of en isolated, powerless group. 
I oem only reiterate what I have sied in my most recent letter, 
"These are people and because of their isolatica (many live there in oréer to! 
the vail line operative!) they desperately need every service we con pocsitiy 
give them, . | 
I would like to think thet the Cansca I mow is also bared on thie fre 
It is trwe that these péople have no POli tice! Clout, tiey are econo caisy ‘ 
: 
us if ecoponics 


privileged. . « there is no power they can wield, ‘ut God help 


is the sole criteria of gudgsent. we may balance our ledgers, tut here is a Tavs 


ledger th-t ceans far more. 


I will be unable to be at the hearing in Hormepayne on 


wd 


ip! 4 


bot 


cle 


a ng 
will be re,.resented by the Rev'd Tom Corston who is one of our “line priests", 


covering the area between Long Lac and Savant lLeke, 
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Wie LIE PAIS 


DIOCESE OF MOOSONEE 
ANGLICAN CHURCH OF CANADA 


November 28, 1979. 


The Secretary, 

Railway Transport Committee, 
Canadian Transport Commission, 
Ottava, Ontario, KLA ONY.” 


Dear Sirs 


Attached please find a copy of a submission in respect of the application 
of the Railway Transport Committee's Final Plan of Western Transcontinental 
Passenger Train Service. 


I plan to attend the hearing of the CTC set for Thursday, December 6th, 
in Hornepeyne. I hope to be able to present this submission and present ny 
views to that hearing at that time. I will also be representing The Most 
Rev'd, James A. Hatton, Archbishop of Moosonee, Anglican Church of Canada, 
at that hearing. The Archbishop has already sent to you his submission. as 
hope also to present his submission et the said hearing. 


Thankyou. 


Yours sincerely, 


The Rev'd. Thomas A. Corston 
Incumbent, 
The Line Parish. 


cc. Mr. Gabriel Fortin, Montreal, Quebec 
Mr. Harry Gow, Ottawa, Ontario 
Mr. John Rodriquez, MP, Ottawa, Ontario 
The Corporation of the Town of Sioux Lookout 


“In the wilderness prepare the way of the Lorp, ,..” 
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APPENDIX - R. RYNERSON PAGE 1 
Notes on northern Ontario CN Line Service: 


The Courier/Le Coureur: an attempt at a VIA-CN style name appropri- 
ate for this service. Inference in English is of a messenger, in 
French of the trappers, hunters of the woods? 


Connections abound on this schedule. 
TORONTO: To/From Buffalo, Windsor, Sarnia, 
Stratford, Niagara Falls, Ottawa, Montreal. 
Sunday from Havelock. 


SUDBURY: To/From Trains 185/186 by taxi link. 
OBA: From Sault Ste. Marie to Winnipeg. 

From Hearst to Toronto, loose connection. 
HORNEPAYNE/ Brom rloronto towirain 675 (oncadjust 675 to 
CAPREOL connect at Capreol. Lv 1000.) 

Hromitrain 675 ko, Toronto. 
HORNEPAYNE: From Train 270 to Winnipeg. 
NAKINA: Prom Train 273 ito Winnipeg. 


To Train 272 from Winnipeg. 
SIOUX LOOKOUT: Loosely From Train 277 to Winnipeg. 
Loosely To Train 278 from Winnipeg. 
Loosely From Toronto to Train 287. 
Loosely To Toronto from Train 286. 
This package could be improved by running an RDC tri-weekly from , 
Thunder Bay to Winnipeg via Sioux Lookout, with arrival in Winnipeg 
at 2100. Departure from Winnipeg at 0830. It would cover the times 
now run by Trains 7/8. This could allow the discontinuance of 
Trains 277/278 and 286/287. The RDC should either have meal stops 


or snack service. 


APPENDIX - R. RYNERSON PAGE. 2 


Does a potential exist for a Nakina-Hearst-Kapuskasing bus 
and/or RDC connection with Trains 128/129? 


Yes, the layover at Winnipeg is long. However: 


1.  Atpotentlal -delay factor scot trains 30) 2435455 ,6 a4 
eliminated. 
2. Layover is in daytime iia MajOoeC may emote to-do. 
3. How many people from northern Ontario are going 
through this connection now? The Winnipeg hook-up is 
vastly better than at Capreol: The trade-off is: 
Number of west connections versus- 
- potential business, social travel for Toronto 
- potential overflow Toronto-Winnipeg travel in peak 
seasons 
- potential two-train schedule convenience Toronto- 


Sudbury-Winnipeg 


Promotion: Sleepers - only lose one business day travel. 
= enjoy a day of. leisure, 
- Friday night to Winnipeg, arrive before end 
of weekend. Ditto reverse. 

Coaches and Sleepers - A folksy train. Friendly, comfortable. Have 
a cup of coffee with friends. Small train 
should mean crew mingling with passengers. 
Ads imply that crew thinks this train serves 


an important purpose. 


THE LE 
COURIER/COUREUR 


2330 
r23h5 
0005 
0015 
0029 
000 
0056 
0116 
010 
0217 
022 
04.32 
ol2 
0534 
0830 
0835 
0910 


Trains 7 & 6 - 
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Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Ar. 
Lv. 
Ar. 
Lv. 
Lv. 
Lv. 
Lv. 
Ar, 
LV. 
Lv. 
eLsVis 
ar, 
Lv. 
Lv. 
Lv. 
Lv. 
Ar, 
Lv. 
Lvs 
Lv. 
Lv, 
Ar, 
Lv, 
Lv. 
All 
to 
ve 
Lv. 
Lv. 
Lv. 
Lv. 
Lv. 
Ar, 


TORONTO 


St. Clair Ave, 


Maple 
King = fin 
Aurora’ -«f- 
Newmarket 
Bradford «fe 
Lefroy «fe 
Barrie 
Orillia 
Washago 
South Parry 
Parry Sound 
Bolger -f- 
SUDBURY xCN+# 
SUDBURY CN 
Capreol 
Capreol 
Gogama 
Foleyet 

Oba 
Hornepayne 
Hornepayne 
Hillsport 
Longlac 
Nakina 
Nakina 
Auden 
Ferland 

Mud River 
Armstrong 
Armstrong 
Collins 


eo fe 


Allanwater Br, 


savant Lake 
Sioux Lookout 
Sioux Lookout 
Hudson ef» 


PAGE 3 


points Sioux Lookout 


Winnipeg. 


Red Lake Road 


Redditt 
Minaki 
Malachi «fi. 
Elma -f« 


Transcona ef. 


WINNIPEG 


Lv. 
Lv. 
vs 
Lv. 
Evy? 
Lv. 
Lv. 


Baggage Car, Coach, Diner-Lounge, Sleeper, 
Sleeper-Lounge running Toronto»Capreol in peak seasons, 


Notes: @-stops on advance notice, 
rereceéive only, x= 


d-discharge only, 
taxi connection with CP stat 


f-flag stop, 
ion, 
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Selection 12 


TRANSPORTATION GEOGRAPHY: COMMENTS AND READINGS 


Least Cost Flows in a Capacitated NEGO, 


A Brazilian Example 
H. L. Gauthier 


A. PURPOSE 


In the planning of a program of economic de- 
velopment, investments in transportation gen- 
erally are regarded as safer than investments 
in directly productive activities. As Hirsch- 
man has observed, there is an attraction in 
investment ventures that are difficult to prove 
wrong before they are started or are unlikely 
to become obvious failures.' In Brazil, espe- 
cially in the State of S40 Paulo, there is some 
indication that the development planners are 
following a course of action in which highway 
construction is a ‘“‘lead’’ factor in Be devel- 
opment process. 

In an earlier study, the author found a high 
degree of relationship between the develop- 
ment of highway accessibility in one time 
period and the growth of manufacturing in a 
subsequent period.” The analysis of the high- 
way network was in terms of graph theory, 
with the network being abstracted to a valued 
graph in which the connections between 
centers were weighted according to the cost 
of transporting a unit of commodity per unit 
of distance over laterite, gravel-surfaced, and 
paved highways. Although the type of road 
construction was a variable in the analysis 
of nodal accessibility to the network, no at- 
tempt was made to introduce a consideration 
of the capacities of the highways. A logical 
extension of the analysis would be a con- 
sideration of the spatial interaction between 
nodes in terms of the actual utilization of 


the highway linkages. Unfortunately, origin- 
destination data have not been collected for 
Brazil’s federal highways, much less the state 
of municipal roads. However, it is possible, 
given line-haul costs and capacities, to esti- 
mate the maximum flow at minimal costs be- 
tween nodes in the network. The resulting 
theoretical flows are indicative of the potential 
for spatial interaction. 

The purpose of this [work] is to determine 
the least cost flows in a capacitated network. 
To accomplish this objective, a network is 
abstracted as a graph and subjected to a search 
routine to determine the paths over which flow 
is probable between two centers. The out-of- 
kilter algorithm developed by D. Fulkerson 
is used to determine the maximum flow at 
minimal cost within the sub-networks de- 
limited by the search routine. These proce- 
dures are applied to the Sao Paulo highway 
network of 1960, and some policy implica- 
tions of the results are discussed. 


B. LEAST COST FLOWS’ 


Search Procedure 


In determining the maximum flow at minimal 
cost in a network, there is a logical necessity 
to limit the paths utilized in the solution to the 
problem. Without such a restriction, computa- 
tions generally are inefficient and lead to im- 
practical results. Intuitively, it is improbable 
that flow will occur on all paths between a 
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FLOW ANALYSIS 


given source and sink. This is especially true 
when those paths lead through intermediate 
nodes that are remote to a series of direct 
paths between the source and sink. 

In the process of selecting shipment routes, 
long circuitous paths are uneconomic and if 
possible avoided. This does not mean the 
transport user is an optimizer. He does not 
select necessarily the least cost route, al- 
though his decision is made within a range of 
choices having definite economic limits im- 
posed by the least cost path. 

TE CNG Cries ae C,) IS a set of costs such 
that some element of the set applies to each 
linkage, in the network, the problem is to find 


; | 
min {Ley] 
XxX X;€C 

X\EC 


where X is a set of nodes forming the end- 
points of paths jfrom the source to the sink. 
Spatially the search is limited to a few paths 
forming a subset of the network. 

Let x, and x, be the source and sink nodes 
respectively. Let the straight line distance be- 
tween them be d,; and the length of the mini- 
mal cost path between them be v,,. Allowing 
vi to be the distance from x, and x, for inter- 
mediate nodes to be included in the subset of 
the network, the search space is delimited as 
an ellipse with its foci at x, and x, (Fig. 12-1). 
It is the locus of points for which the sum of 
the distances from x, to x, is equal to v,. That 
is, 


(1). 10,9) vee, y) = vy 


The value v, equals the major axis, 2a, of the 
ellipse and establishes the coordinate points 
for the minor axis, 2b. Assigning coordinate 
point designations to the nodes in the network, 
the sub-network includes all nodes that satisfy 
the relationship 
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2 2 
2) tewayaanid 


where 


a = the length of the semimajor axis 
b = the length of the semiminor axis 


The arcs connecting those nodes constitute 
the path sequence between x, and x,. 

It is conceivable that an arc linking two 
nodes in the sub-network may intercept the 
boundary of the ellipse. To avoid creating a 
disconnected pair of nodes in the sub-network 
that are actually an ordered pair in the net- 
work, it is advisable to identify the spatial 
limits of the sub-network in terms of a circuit, 
the vertices of which are those nodes lying 
closest to the boundary of the ellipse. 


The Out-of-Kilter Algorithm 

The out-of-kilter algorithm for minimal cost 
flow problems generalizes the primal-dual 
transportation method so it may be initiated 
with an infeasible dual solution, as well as an 
infeasible primal solution.? The method be- 
gins with an arbitrary flow, feasible or not, 
together with an arbitrary pricing vector and 
then uses a labeling procedure to adjust an 
arc of the network that fails to satisfy the 


¥ 


0 


Fig. 12-1 Delimitation of a sub-network. 
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optimality properties.‘ Dantzig regards the 
freedom to begin with any flow and pricing 
vector, rather than starting with particular 
ones that satisfy certain optimality properties, 
as the most attractive feature of the method.® 
The algorithm keeps the relative cost factors 
non-negative while it works toward feasibility, 
so that when a feasible solution is obtained it 
will be optimal. 

By definition a flow is a non-negative inte- 
gral vector with components for each arc that 
satisfy the conservation equation 


(3) 2 (xy — x4) = 0 Gj = 1, Aen) 


A flow is feasible it if satisfies the relation 
4) ySxyS uy 
where 


ly = a lower bound on the amount of flow 
uy, = an upper bound on the amount of flow 


A feasible flow that minimizes the cost 
(5) > yy CyXy 


over all feasible flows is optimal. 

Let m= (mi) be a pricing vector of integers, 
one component for each node. The optimality 
properties for the problem are that 


CT) Teen yO X=, 


hold for all arcs ij, That is, if x is a feasible 
flow and there is a pricing vector z such that 
(6) and (7) hold, then x is optimal. The nota- 
tion may be simplified by setting 


TRANSPORTATION GEOGRAPHY: COMMENTS AND READINGS 


If, for a given flow x and a pricing vector 7, 
an arc jj is in one of the following states: 


CQjOFE 0} x=] 
©) (B) Cy = 0,1 Se xy Sal), 
(y) ts <0,x,;=u 


it is considered in-kilter and the flow is opti- 
mal. If an arc is out-of-kilter it is in one of the 
following states: 


Cap are pe ON hi; 
(B,) Cy =0, xy < L; 
(10) (y;) Ci < 0, Xj < Li; 
(a) Cy > 0, xy > hy 


(By) Ci Uy = Ui; 


To solve the problem it is necessary to get all 
arcs in-kilter. 

For each state that an arc is in, there is a 
non-negative integer called the kilter number 
of the arc. An in-kilter arc has a kilter num- 
ber of zero. Out-of-kilter arcs have positive 
kilter numbers that measure either the in- 
feasibility of the arc flow or the degree to 
which the optimality properties (6) and (7) 
are not satisfied. To get all arcs in-kilter, 
Fulkerson uses a modified labeling procedure 
that searches for a flow-augmenting path from 
one node to another. The search procedure is 
carried out in such a way that all in-kilter arcs 
stay in-kilter, whereas the kilter number for 
any out-ot-kilter arc either decreases or stays 
the same. Thus, all arc kilter numbers are 
monotone, non-increasing throughout the 
computation. 

The labeling method terminates in one of 
two ways, called a breakthrough and a non- 
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breakthrough, respectively: either the sink 
receives a label, or no more labels can be as- 
Signed and the sink has not been labeled. If 
non-breakthrough results, it is impossible to 
increase the flow between the source and the 
sink. If a breakthrough occurs, a path from 
the origin to the sink can be flow-augmented, 
the increase in x being determined by the 
original out-of-kilter state of the arc. By alter- 
native applications of the labeling and flow- 
augmenting process the kilter numbers are 
reduced to zero. When all arcs are in-kilter, 
the flow is feasible and optimal in terms of 


minimal costs. 
\ 


THE SAO PAULO NETWORK 


Network as a Graph 

The Sao Paulo highway network of 1960 is 
abstracted as a graph by regarding urban cen- 
ters as a set of nodes (X), and the highway 
routes as a set of arcs (U). The incidence re- 
lationship between the two sets (1) is given by 
the pattern of connections existing in 1960. 
The resulting graph, N = (X, U) = (X, PT), is 
finite, oriented and connected. Associated 
with each arc are three non-negative integers: 
/, (the arc lower bound), u, (the arc upper 
bound), and ¢,, (the arc cost). 


Line Haul Costs 

The obtainment of firm estimates of transpor- 
tation costs in Brazil is a difficult undertaking 
at best. In large measure this is due to the fact 
that the trucking industry is characterized by 
a large number of very small firms. Fleet oper- 
ations are the exception. In most cases, the 
driver is the vehicle owner, who seldom is 
knowledgeable of the accounting procedures 
necessary to establish actual operating ex- 
penses. Consequently, the values, Cy» are 
based on average operating cost data supplied 


by the Departmento Estradas de Rodagem do 
Estado de Sao Paulo, commonly called DER. 

To estimate transfer costs as a function of 
distance, the procedure commonly employed 
by Brazilian transportation economists is the 
one suggested by Pires Ferreira.* His proce- 
dure is based on the formulation 


(11) y?— D,*x? —2D,D,x — 2k =0 
where 
y =the total costs 


D, = the variable costs incurred by a vehi- 
cle traveling a distance 


D, = the fixed overhead charges 


2k = initial outlays for equipment and ad- 


ministrative expenses; considered 
equal to the constant of integration 
multiplied by 2. 


Allowing C =—D,?, E=—(D,D,), and F = 2k, 
Equation (9) can be rewritten as 


(12) y?+Cx?+ Ex+F=0 


Thus we have a special case of the general 
second degree equation 


(13) Ay? + Bxy + Cx? + 2Dy + 2Ex+F=0 


In the manner of treating a conic section, we 
can determine the nature of the curve by the 
discriminant A = B? — 44C. When B = 0, 
A = 1, and C = —D,?, we have 


(14) A=—-C=D,?>0 


Therefore, when A > 0, equation (11) repre- 
sents a hyperbola. Applying Pires’ formula- 
tions to the data on average operating costs, 
we can derive a set of values that relate trans- 


portation costs to length of haul over different 
road types (Table 12-1), 


Arc Capacities 

The values /,, are set equal to zero, as there is 
no reason to assume any given highway will 
be included in the solution of the maximum 
flow-minimum cost problem. The values Ui; 
are considered equal to the capacities of the 
highways. The estimates of capacity are based 
on the formulations of the DER.’ The proce- 
dure employed is analogous to that developed 
by the Highway Research Board in the United 
States. : 

The maximum number of vehicles of a spec- 
ified type which can pass over a highway 
during a twenty-four hour period, with con- 
sideration given to only speed, spacing in- 
terval, and surface type, constitutes the basic 
capacity of the road. From this basic capacity 
is derived an operational Capacity with allow- 
ances for driver characteristics, essential ve- 
hicle maintenance en route, and unforeseen 
operational developments. Factors’ for high- 
ways characteristics, e.g., condition of road 
Surface, width of motorable surface and 


Table 12-1 The Relation of Transport 
Costs to Length of Haul 


Se ee ee ee 
Cr$/Ton 
Se ee ee 
Distance 
(kims) Paved Gravel Laterite 
0 9.4 9.4 9.4 
10 25.9 31.8 40.5 
20 c¥/ 77 45.3 58.0 
30 47.1 56.8 7183 
40 56.0 66.2 82.8 
50 64.1 75.1 93.6 
60 72.1 83.4 103.5 
70 79.8 91.4 111.9 
80 87.1 99.3 119.5 
90 94.2 107.1 126.6 
100 100.9 114.8 132.7 
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shoulders, curves and gradients, are applied 
to the operational Capacity to obtain a prac- 
tical daily capacity in vehicles per day. As- 
suming the use of five ton trucks hauling an 
average three ton load, the practical daily 
Capacity is expressed in short tons per day. 

The Via Anghanguera between Sao Paulo 
and Campinas, for example, is a four-lane 
divided highway with an all-weather surfacing 
of bituminous concrete. The DER estimates 
the basic capacity, with a 300-foot minimum 
vehicle spacing, to be 21,100 vehicles per day. 
Allowing a twenty percent reduction for 
driver characteristics, essential vehicle main- 
tenance en route, and unforeseen Operational 
developments, the operation Capacity is esti- 
mated at 16,900 vehicles per day. The opera- 
tional capacity is adjusted by considering the 
specific highway characteristics listed in Table 
12-2. The result is a daily capacity of 14,544 
vehicles fora two-way movement on the Via 
Anghanguera. 

Half this figure represents the capacity for 
forward movement only. Assuming the use 
of five-ton trucks hauling an average three-ton 
load, the practical forward daily capacity is 
21,816 short tons per day. 


Results 


For purposes of analysis, three nodes on the 
Sao Paulo highway network are considered 
alternately as sources and sinks. They are the 
urban centers of Sado Paulo, Riberao Préto, 
and Bauru. The selection of these nodes is 
based on their relative importance in the fac- 
tor analytic dimensions of network accessi- 
bility.’ Of the more than 150 nodes of the 
1960 highway network, Sao Paulo, Riberao 
Préto, and Bauru have the highest factor load- 
ings on the principal dimensions of network 
accessibility. They are major foci for spatially 
distinctive clusters of nodes with similar struc- 
tural patterns of direct and attenuated con- 
nectivity. 
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Table 12-2 Adjustment Factors for Highway Capacity 


Via Factor 
Characteristics Anghanguera value 
Width of motorable 
surface 42 feet 2.2 
Shoulder width 6-12 feet 1.0 


Highway alignment 


Gradients less than 


5 percent and curves 
not less than 150 ft. 
radius 0.9 


Surface deterioration 
and maintenance 


Surface condition is good 


and subsoil is moist 1.0 
Turning and cross~ 
movement Controlled access 0.85 
Operational phasing Sustained movement 0.50 


To delimit the geographic area to those 
paths most likely used between Riberao Préto 
and Sao Paulo, Bauru and Sao Paulo, and 
Bauru and Riberao Préto, the length of the 
minimal cost paths v, between the centers are 
determined.” Between Riberao Préto and Sao 
Paulo the minimal path is 336 kilometers, and 
consists of the paved federal highways BR 
106, from Riberao Préto to Limerira, and BR 
33, from Limeira to Sao Paulo. Between 
Bauru and Sao Paulo, it is 360 kilometers, the 
distance between the two centers on the paved 
State highway: The minimal path between 
Bauru and Riberao Préto is 210 kilometers, 
and consists of a gravel road from Bauru to 
Jau, a bituminous treated road from Jau to 
Sao Carlos, and a gravel road from Sao Carlos 
to Riberao Préto (Fig. 12-2). Knowing v,,, the 
major axes and the minor axes are determined 
for the ellipses delimiting the three sub-net- 
works (Table 12-3). With Riberao Préto and 
Bauru as points of origin in Cartesian Grids, 
the coordinate positions of other nodes are 
determined. Nodes are included in the sub- 
networks if they satisfy Equation 2. Then the 
boundary of each ellipse is adjusted to iden- 
tify a sub-network in terms of a circuit (Fig. 


12-2). As a result, thirty nodes are included 
in the Riberdo Préto- Sao Paulo sub-network, 
thirty in the Bauru-Sao Paulo sub-network, 
and eighteen in the Bauru— Riberdo Préto sub- 
network. The sets of nodes in the sub-net- 
works are not mutually exclusive (Table 12-4), 

Within a sub-network, each arc has asso- 
Ciated with it the cost of a unit of flow and the 
Capacity constraints on that flow. Applying 
the out-of-kilter algorithm, the maximum flow 
at minimal cost is determined for the capaci- 
tated sub-networks (Tables 12-5, 12-6, 12-7). 
In all three cases there is a feasible flow and 
the optimality requirements of Equations (6) 
and (7) are satisfied. Given the existing con- 
nections between Riberao Préto and Sado 
Paulo, the maximum flow is 12,140 short tons 
per day at a cost of Cr$5,577,256. For 
the Bauru-S4o Paulo sub-network, the maxi- 
mum flow is 14,954 short tons at a cost of 
Cr$6,836,209. For the Bauru -Riberdo Préto 
sub-network, it is 5,666 short tons at a cost 
of Cr$2,084,079. On a ton-kilometer basis, 
the comparable costs are Cr$1.19 t/klm 
(Sao Paulo-Bauru), Cr$1.32 t/klm (Riberdo 
Préto-Sao Paulo) and Cr$1.50 t/klm (Bauru - 
Riberao Préto). 
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ROADS AND HIGHWAYS 


—— Groded laterite roada ae 
Improved granulor eurfaced rood Mic 
——— Paved highways 7 

== Divided-lone highweys 


KILOMETERS 
0 50 100 


50 100 
STATUTE MILES 


0 


SUB-NETWORKS 

Riberdo Préto- S80 Paulo 
== Bauru- Sao Paulo 
——-~ Bouru- RiberOo Préto 


SAO PAULO 
ROAD 
NETWORK 
1960 
a 


Fig. 12-2. 


C. INTERPRETATION 

The maximum flows between Riberao Préto 
and Sao Paulo, and between Bauru and Sao 
Paulo, are in accord with expectations. Since 
1955, highway construction in the State of 
Sado Paulo has been characterized by a con- 


tinual increase in bituminous concrete and bi- 
tuminous surface-treated highways. The Plano 
de Agao of the State Government, for the 
period 1958-62, called for the replacement 
of many gravel-surfaced arterial roads with 
paved ones. The objective was to reduce 
transport costs which are a major component 


Table 12-3 Values for the Ellipses 


Major Minor 
axis axis 
D, 2 2 
Source Sink (kIm) (kIm) (kIm) 
Riberao Préto Sao Paulo 295 336 191 
Bauru Sao Paulo 280 360 234 
Bauru Riberao Préto 180 210 176 
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Table 12-4 Nodes in the Sub-networks* 


Riberao Préto-Sao Paulo 


Bauru- Sao Paulo 
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Bauru-Ribérao Préto 


Riberao Préto Bauru Bauru 
Batatais lacanga Pirajui 
Altinopolis Ibitinga lacanga 
Mococa Jau Jau 

S. José do Rio Pardo S. Cruz do Rio Pardo Dois Corregos 
Casa Branca E D 

Vargem Grande Piraju Ibitinga 

S. Jodo da Boa Vista Itai Itapolis 

A Avaré Cc 

Porto Ferreira Sao Manuel Araraquara 
Araraquara Dois Corregos Matao 

Sao Carlos D Jaboticabal 
Rio Claro Araraquara B 

Araras Sao Carlos Sao Carlos 
Mogi Mirim B Porto Ferreira 
Itapira Sao Pedro A 

Socorro Rio Claro Sertaozinho 
Amparo Limeira Riberao Préto 
Jaquariuna Piracicaba 

Limeira Americana 

Sao Pedro Campinas 

Piracicaba Capivari 

Americana Tiete 

Campinas Tatui 

Tiete Itapetininga 

Capivari Sorocaba 

Jundiai Itu 

Braganca Paulista Jundiai 

Itu Sao Roque 

Sao Paulo Sao Paulo 


a 


*Dummy nodes, indicated by alphabetic characters, are included to maintain a topologically planar network. 


in the consumer prices of commodities, and 
thus a restrictive factor on the rate of eco- 
nomic growth.’® Much of the new construc- 
tion, as well as the upgrading of existing road- 
ways, either focused directly on Sao Paulo or 
was in the form of extensions to roads which 
focused on Sao Paulo. As a consequence, the 
capital city has been connected with the major 
regional centers of the State, including Ri- 
berao Préto and Bauru, by high capacity, low 
cost highways. 

With respect to Sao Padlo’s connections to 
the regional centers there are some bottle- 


necks that restrict the utilization of the high 
capacity highways, and they may be forcing 
the planners to follow a program of induced 
decision making in setting their priorities. For 
example, the Via Anghanguera has an exist- 
ing capacity of about 22,000 short tons per 
day. Yet the maximum flow between Riberio 
Préto and Sao Paulo, which to a large extent 
passes over the Via Anghanguera, is only 
slightly more than 12,000 short tons per day. 
As evident in Table 12-5, there are bottle- 
necks in the system that, in several instances, 
restrict the utilization of this high capacity 


TRANSPORTATION GEOGRAPHY: COMMENTS AND READINGS 


Table 12-5 Least Cost Flows in Riberdo Préto- Sao Paulo Sub-network 


Upper Lower 
Capa- Capa- 
Cost city city Flow* 
Ci Uj; Ii, Xi) 
Arcs (cruz- (short (short (short 
(i, J) eiros) tons) tons) tons) 
Riberao Préto -Batatais 51 5498 0 1107 
Riberdo Préto-A 74 2306 0) 2306 
Riberao Préto-Porto Ferreira 96 8727 0 8727 
Batatais -Altinopolis 59 1476 0 1107 
Altinopolis-Mococa cs 95 1107 0 1107 
Mococa-S.J. do Rio Pardo 66 536 0 0) 
Mococa-Casa Branca 64 1230 0) 1107 
S.J. do Rio Pardo-Casa Branco 54 1093 0 0 
S.J. do Rio Pardo-Vargem Grande 63 1230 0 0 
Casa Branca-Vargem Grande 48 1661 0 0 
Casa Branca-Porto Ferreira 72 1661 0 0 
Casa Branca-Mogi Mirim 108 1845 0 1107 
Vargem Grande-S.J. da Boa Vista 50 1476 0) 0) 
S.J. da Boa Vista-Mogi Mirim 80 7757 0 0 
A-Araraquara 66 2306 0 0 
A-SAo Carlos 72 2306 0) 2306 
Porto Ferreira-Sao Carlos 74 1661 0 0 
Porto Ferreira-Rio Claro 73 8727 0 8727 5 
Araraquara-Sao Carlos 53 10774 0 0 
Sao Carlos-Rio Claro 93 9696 0 2306 
Araras-Rio Claro : 59 803 0 0 
Rio Claro-Limeira 38 9696 0 2306 
Rio Claro-Sao Pedro 79 1661 0 0 
Rio Claro-Piracicaba 70 1084 0 0 
Araras-Mogi Mirim 76 1661 0 1337 
Araras—-Limeira 42 8727 0 7390 
Mogi Mirim-Itapira 36 5498 0 0 
Mogi Mirim-Jaquariuna 47 8727 0 2444 
Mogi Mirim-Limeira 79 1661 0 0 
Itapira-Amparo 80 803 0 0 
Amparo-Socorro 70 3665 0 0 
Socorro-Bragan¢a Paulista 76 1107 0 0 
Amparo -Jundiai 81 4887 0 0 
Jaquariuna-Amparo 48 4887 0 0 
Jaquariuna-Campinas 39 8727 0 2444 
Limeira-Piracicaba 60 1868 0 0 
Limeira~Americana 38 9696 0 9696 
Sao Pedro-Piracicaba 75 2076 0 0 
Piracicaba-Americana 47 6109 0 0 
Piracicaba-Tiete 68 1661 0 0 
Americana-Campinas 53 9696 0 9696 
Campinas -Jundiai 56 21816 0 12140 
Campinas -Itu 7A) 1661 0 0 
Capivari-Campinas 65 8727 0 0 
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Table 12-5 (continued) 
Tiete -Capivari 

Tiete-Itu 

Capivari-ltu 

Jundial-Sao Paulo 

Braganga Paulista-Sao Paulo 
Itu-Sao Paulo 


181 


61 1845 0 0 
66 8727 0 0 
85 1084 0 0 
71 21816 0 12140 
94 PATASY/ 0 0 
101 8727 0 0 


Total flow... 12,140 short tons per day 
Total cost... CR$5,577,256 


*All kilter numbers are zero. 


= Node Prices 


Node 1 

Riberao Préto 0 
Batatais 51 
Altinopolis 110 
Mococa 205 
S. José do Rio Pardo 271 
Casa Branca 269 
Vargem Grande 317 
S. José do Boa Vista 367 
Node ‘‘A"’ 140 
Porto Ferreira 228 
Araraquara 206 
Sao Carlos 212 
Araras 301 
Rio Claro 305 
Mogi Mirim 377 


_ route and result in flows being forced onto 


higher cost paths. One major restriction is the 
connection between Limeira and Campinas 
which has a capacity of only 9,700 short tons 
per day. In the maximum flow solution, it is 


' saturated and forces the diversion of flow from 


Riberao Préto to Sao Paulo by way of rela- 


_ tively high cost routes, e.g., the path from 


Araras to Jaguariuna to Campinas. Although 
the highway plan of 1958 did not specify an 


_ extension of the Via Anghanguera at this time, 


the present plans of the DER call for the ex- 


Node 7 

Itapira 413 
Socorro 472 
Amparo 542 
Jaquariuna 424 
Limeira 343 
Sao Pedro 384 
Piracicaba 375 
Americana 410 
Campinas 463 
Capivari 504 
Tiete 443 
Jundiai 519 
Braganc¢a Paulista 590 
Itu 509 
Sao Paulo 590 


tension of the divided four-lane highway from 
Campinas to Limeira, and eventually to Ri- 
berao Préto. The result of this decision to 
eliminate an obvious bottleneck will be a 
doubling of the maximum flow between Ri- 
berao Préto and Sao Paulo and an additional 
reduction in costs (Table 12-8). 

The maximum flow in the Bauru-Riberdo 
Préto sub-network is interesting. Not only is 
it considerably less than that in the other sub- 
networks, its costs per ton-kilometer are the 
highest, even though the distance between the 
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Table 12-6 Least Cost Flows in Bauru-Sao Paulo Sub-network 


Upper Lower 
Capa- Capa- 
Cost city city Flow* 
Cj Uj; hj Xij 

Arcs (cruz- (short (short (short 

(/, j) eiros) tons) tons) tons) 

Bauru -lacanga 79 1845 0 1845 
Bauru -Jau 83 2076 0 2076 
Bauru-S. Cruz do Rio Pardo 103 2306 0 2306 
Bauru-Sao Manuel 84 8738 0 8727 
lacanga-lbitinga 46 1845 0 1845 
Ibitinga-Jau 113 957 0 0 
Ibitinga-Araraquara 91 1845 0 1845 
Jau-Sao Manuel 71 1537 0 0 
Jau -Dois Corregos 58 2076 0 2076 
Jau-D 44 6787 0 0 
S. Cruz do Rio Pardo-E 35 6787 0 1235 
S. Cruz do Rio Pardo-Avaré i127 1071 0 1071 
E-Piraju 47 6109 0 1235 
Piraju -Itai 68 2076 0 1235 
Itai-Itapetininga 143 2076 0 1235 
Avaré -Itai 71 1661 0 0 
Avaré-Sao Manuel 83 1845 0 0 
Avaré -Tatui 155 1061 0 1071 
Sao Manuel -Teite 118 8727 0 8727 
Dois Corregos-B 90 1661 0 1661 
Dois Corregos-Sao Pedro 95 1868 0 415 
D-Araraquara o2 6787 0 0 
D-Sao Carlos : 81 6787 0 0 
Araraquara-Sao Carlos 53 10774 0 1845 
S4o Carlos-B 51 10774 0 1845 
B-Rio Claro 42 9696 0 3506 
Sao Pedro-Rio Claro 79 1661 0 0 
Sao Pedro -Piracicaba 75 2076 0 415 
Rio Claro-Limeira 38 9696 0 3506 
Rio Claro-Piracicaba 70 1084 0 0 
Limeira—~Americana 38 9696 0 3506 
Piracicaba-Limeira 60 1868 0 0 
Piracicaba-Americana 47 6109 0 415 
Piracicaba-Tiete 68 1661 0 0 
Americana-Campinas 53 9696 0 3921 
Campinas -—ltu 75 1661 0 0 
Campinas - Jundiai 56 21816 0 3921 
Capivari-Campinas 65 8727 0 0 
Capivari-ltu 85 1084 0 0 
Tiete —-Capivari 61 1845 0 0 
Tiete-ltu 66 8727 0 8727 
Tatui-Tiete 60 1661 0 0 
Tatui-Sorocaba 79 2076 0 1071 
Itapetininga-Tatui 69 1730 0 0 
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Table 12-6 (continued) 
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(1, J) Cc; uj Nj, Xi 
Itapetininga-Sorocaba 7s) 8727 1235 


Sorocaba-itu 
Sorocaba-Sao Roque 
Itu-Jundial 

Itu-Sao Paulo 
Jundiai-Sao Paulo 
Sao Roque-Sao Paulo 


0 
60 8727 0 0 
56 8727 0 2306 
54 8727 0 0 
101 8727 0 8727 
71 21816 0 3921 
72 8727 0 2306 


Total flow = 14,954 short tons per day 
Total cost — CR$6,836,209 


*All kilter numbers are zero. 


Node prices 
Node 7 Node 7 
. 

Bauru 0 Sao Pedro 316 
lacanga ' 79 Rio Claro 362 
Ibitinga 125 Limeira 400 
Jau 163 Piracicaba 391 
S. Cruz do Rio Pardo 122 Americana 438 
Node ‘'E” 157 Campinas 491 
Piraju 204 Capivari 512 
Itai 272 Tiete 451 
Avaré 256 Tatui 411 
Sao Manuel 234 Itapetininga 415 
Dois Corregos 221 Sorocaba 490 
Node “'D”’ 207 Itu Sis, 
Araraquara 216 Jundiai 547 
Sao Carlos 269 Sao Roque 546 


Node ‘“‘B” 


Sao Paulo 618 
‘TS Cue ee ee ce: 


centers is less. Obviously, the construction 
program under the Plano de Agao has not re- 
sulted in the same improvement in transpor- 
tation between these two regional centers as 
it has between them and Sao Paulo. This is 
somewhat surprising in view of the expressed 
desire of the State Government to provide 
infrastructure that will increase the attrac- 
tiveness of the regional centers as locations 
for industry, which has tended in the past to 
concentrate in the Sao Paulo metropolitan 
area. It is virtually impossible for this objec- 


tive to be achieved under a program that pro- 
vides high capacity, low cost connections be- 
tween the regional centers and Sao Paulo, but 
not between the regional centers themselves. 
Such a program only increases the attractive- 
ness of the S40 Paulo metropolitan area as an 
industrial location, and at the expense of the 
regional centers. 

Increasingly aware of the difficulties in- 
volved in establishing the regional centers as 
secondary targets for the factor movements of 
labor and capital that have focused on Sao 
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Table 12-7 Least Cost Flows in Bauru-Riberao Préto Sub-network 


Upper Lower 
Capa- Capa- 
Cost city city Flow* 
Ci; Uj I, x) 

Arcs (cruz- (short (short (short 

(i, j) eiros) | tons) tons) tons) 

Bauru -Pirajui 67 6787 0 1845 
Bauru-lacanga 79 1845 0 1845 
Bauru -Jau 83 2076 0 2076 
Pirajui-lacanga 105 1147 0 0 
Pirajui-Itabolis 101 1845 0 1845 
lacanga-lbitinga 46 1845 0 1845 
Jau -Dois Corregos 58 2076 0 0 
Jau-D 44 6787 0 2076 
Jau-Ibitinga 113 957 0 0 
Dois Corregos-B 90 1661 0 0 
D-Araraquara SY 6787 0 2076 
D-Sao Carlos 81 6787 0) 0 
Ibitinga-Itapolis 59 820 0 0) 
Ibitinga-Araraquara 91 1845 0 1845 
Itapolis-C 50 1845 0 1845 
C-Jaboticabal 63 1845 0 1845 
Araraquara-Matao 45 10774 0 1615 
Araraquara-A 66 2306 0 2306 
Matao-C 47 10774 0 0 
Matao -Jaboticabal BY 6109 0 1615 
Jaboticabal-Sertaozinho 51 5498 0 3460 
B-S4o Carlos 51 10774 0 0 
Sao Carlos-Porto Ferreira 74 1661 0 0 
Sao Carlos-A 72 6787 0 0 
Sao Carlos -Araraquara 53 10774 0 0 
Porto Ferreira—Riberao Préto 96 8727 0 0 
A-Riberao Préto 74 2306 0 2306 
Sertaozinho-Riberao Préto 38 5498 0 3460 


Total flow = 5,766 short tons per day 
Total cost — CR$2,084,079 


*All kilter numbers are zero. 


Node Prices 


Node 7 

a ee a ee 
Bauru 0 
Pirajui 67 
lacanga 172 
Jau 213 
Dois Corrego 271 


Node ‘‘D” 257 
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Table 12-7 (continued) 


Node Prices 

Node 7 

ne EE ed EP BET we 
Ibitinga 218 
Itapolis 277 
Node "'C” 348 
Araraquara 309 
Matao 354 
Jaboticabal 411 
Node ''B" 361 
Sao Carlos 338 
Porto Ferreira 412 
Node "A" 410 
Sertaozinho 462 
Riberao Préto , 500 


ee 


Paulo, the State Government is concerned 
that the spatial interaction between the re- 
gional centers be improved. An indication of 
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this concern are two proposals in the present 
plans of the DER to improve highway con- 
nections between Bauru and Riberao Préto. 
The gravel road from Bauru to Jau will be 
paved, increasing its capacity from approxi- 
mately 2,000 short tons per day to over 6,000. 
Also, the gravel road from S40 Carlos to 
Riberao Préto will be upgraded by bituminous 
surfacing, increasing its capacity from 2,500 
short tons per day to 5,500. The results of 
both projects will be to increase the maximum 
flow between the centers by over forty percent 
and to reduce substantially the average trans- 
portation costs (Table 12-8). Theoretically, 
these improvements should help create condi- 
tions that increase the attractiveness of the 
two centers as foci for capital investments, 
given the permissive role of transportation in 
the process of economic development. How- 


Table 12-8 Highway Changes and Their Effect on Least Cost Flows 


Flow 
(short 
Sub-network tons) 
|. Riberdo Préto- 
Sao Paulo 
A. Present network 12,140 
B. Addition: four lane 
divided highway 
Campinas to Limeira 25,229 
ll, Bauru-Sao Paulo 
Present network 14,954 
lll. Bauru-Riberao Préto 
A. Present network 5,766 
B. Addition: paved high- 
way Bauru to Jau 9,465 
C. Addition: paved high- 
way S4o Carlos to 
Riberao Préto 9,799 
IV. Sao Paulo-Bauru- 
Riberao Préto 
A. Present network 25,158 
B. Addition: paved high- 
ways Bauru to Jau and 
Sao Carlos to Riberdo 
Préto 25,158 


Cost (cruzeiros) 


Per unit Per ton- 

Total flow kilometer 
5,577,256 459.41 Us 
11,362,405 450.37 1.29 
6,836,209 457.14 1.19 
2,084,079 361.44 1.50 
3,386,440 357.78 1.42 
3,356,930 342.58 1.40 
11,653,437 463.21 1.23 
11,296,907 448.34 1.09 
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ever, this may prove to be an unwarranted 
expectation. 

As the sub-networks are not mutually ex- 
clusive sets, the proposed improvements in 
highway conditions between Bauru and 
Riberao Préto involve arcs contained in the 
other sub-networks; the Bauru—Jau arc is in 
the Bauru-Sao Paulo sub-network and the 
Sao Carlos-Riberao Préto arc is in the Ri- 
berao Préto-Séo Paulo sub-network. Con- 
sidering the two sub-networks jointly, with 
Sao Paulo being a common source node, we 
can consider the proposed highway improve- 
ments in terms of their effect on flows between 
Sao Paulo and the two regional centers.!! 
From Table 12-8, it is apparent that the im- 
provements, while they do not increase the 
flow between S4o Paulo and the regional 
centers, do affect the cost of the maximum 
flow. Indeed, the cost reductions are greater 
than they are between Bauru and Riberao 
Préto. Thus, one consequence of the plan to 
improve the potential for spatial interaction 
between the two regional centers will be a 
greater reduction in the transport barrier 
between those centers and the growth pole 
of Sao Paulo. This should increase the loca- 
tional advantages of Sdo Paulo relative to the 
regional centers. 

The advantages accruing to Sao Paulo as a 
result of highway improvements in the 
Bauru-Riberao Préto sub-network do not 
mean necessarily that the proposed changes 
should be abandoned. Obviously, other bene- 
fits resulting from transportation improve- 
ment must be taken into account in determin- 
ing the advisability of the construction 
program. However, the results do emphasize 
the necessity of considering improvements in 
a transportation linkage in terms of. their 
system-wide impact and not just in terms of 
the two centers situated at their endpoints. In 


this regard, the determination of least cost 
flows in a capacitated network can be most 
instructive. 
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